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CLAIMS 
We Claim: 



1. A programmable logic device comprising: 

programmable input/output circuitry; 

programmable core logic coupled to the programmable 
input/output circuitry; 

a mu;Lti-gigabit transceiver coupled to the 

i 

programmajDle core logic; 

a fi'rst pair of clock pads; and 

a depicated routing structure directly connecting 
the first' pair of clock pads and the multi-gigabit 
transceiver. 



2. The 

the dedicated 
a d 



programmable logic device of Claim 1, wherein 
routing structure comprises: 

fferential buffer coupled to the first pair of 



clock pads; and 

a filrst clock trace providing a direct connection 
II ^ ^ ... 

between the differential buffer and the multi -gigabit 

transceiver. 



3. The 

comprising: 



)rogrammable logic device of Claim 1, further 



a second pair of clock pads; and 
a secbnd dedicated routing structure directly 
connecting \ithe second pair of clock pads and the multi- 
gigabit tr^sceiver , 



4. The programmable logic device of Claim 3, wherein 
the second dedicated routing structure comprises: 

a seconii differential buffer coupled to the second 
pair of cloc]| pads; and 

a second! clock trace providing a direct connection 
between the sicond differential buffer and the multi- 
gigabit transdipiver , 
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5. The programmable logic device of Claim 4, fytther 
comprising a first multiplexer coupled to the first /nd 
second clock traces, the first multiplexer being configured 
to selectively route a clock signal on either the^irst or 
second clock trace in response to a select signa] 



6. The programmable logic device of C1^4m 5, further 
comprising a programmable connection between /the programmable 




core logic and the first multiplexer, wherei4i the 
programmable core logic provides the selecf signal to the 
first multiplexer. 

0 II 

7. The programmable logic device/of Claim 5, wherein 

the first multiplexer comprises: 

a first transmission gate configured to be enabled 
in response to the select signal^ 

a second transmission gate^ configured to be enabled 
in response to the inverse of Ahe select signal; 

a first logic gate having input terminals coupled 
to receive a clock signal on/ the dedicated routing 
structure and the select signal, and an output terminal 
coupled to the first tran|mission gate; and 

a second logic gate ^having input terminals coupled 
to receive a clock signal on the second clock trace and 
the inverse of the selefct signal, and an output terminal 
coupled to the second transmission gate. 

8. The progr'ammab]^ logic device of Claim 5, wherein 
the multi-gigabit transceiver comprises a phase locked loop 
configured to receive t^ clock signal selected by the first 
multiplexer. 




9. The programmable logic device of Claim 8, wherein 
the multi-gigabit transceiver further comprises a serializer 
configured to operati in response to a serializing clock 



/ 
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signal generated by the phase locked loop in response to the 
clock signal selected by the first multiplexer, 

'^lO. The programmable logic device of Claii/ 1, further 
comprising: 

a first general -purpose clock pad; 
a first down-level shifter coupled/to the first 
general -purpose clock pad; and 

a general -purpose clock routing^path coupling the 
down-level shifter to the multi-gigabit transceiver. 



^'ll. The programmable logic devic^e of Claim 10, further 
comprising a multiplexer coupled to tiie dedicated routing 
structure and the general -purpose clock routing path, the 
multiplexer being configured to sel^ectively route a clock 
signal on either the dedicated routing structure or the 
general -purpose clock routing patii in response to a select 
signal. / 



^12. The programmable logic device of Claim 11, further 
comprising a first conf igurat/ion memory cell that is 
programmable to store and provide the select signal. 

/ 

13. The programmable^ logic device of Claim 11, wherein 
the multiplexer comprises^ 



a first transmission gate configured to be enabled 
in response to the /select signal; 

a second transmission gate configured to be enabled 
in response to inverse of the select signal; 

a first logic gate having input terminals coupled 
to receive a clopk signal on the dedicated routing 
structure and the select signal, and an output terminal 
coupled to the /first transmission gate; and 

a second logic gate having input terminals coupled 
to receive a Glock signal on the general -purpose clock 
routing path and the inverse of the select signal, and 

16 
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an output terminal coupled to the second transmission ' 
gate. / • 

^14. The programmable logic device of ClaiM 11, wherein 
the multi-gigabit transceiver comprises a ph^se locked loop 
configured to receive the clock signal selected by the 
multiplexer. 

^15, The programmable logic device ^of Claim 14, wherein 
the multi-gigabit transceiver further cbmprises a serializer 
configured to operate in response to a' serializing clock 
signal generated by the phase locked/ioop in response to the 
clock signal selected by the multiplexer, 

16. The programmable logic ^evice of Claim 1, wherein 
the multi-gigabit transceiver comprises a physical media 
access (PMA) sublayer and a physical coding sublayer (PCS) . 

17. The programmable logic device of Claim 16, further 
comprising means for routing/a clock signal on the dedicated 
routing structure to a phasp locked loop in the PMA as a PMA 
reference clock signal. 

018. The programmabl^e logic device of Claim 17, further 
comprising a down- level ^hifter configured to receive the PMA 
reference clock signal,/ and in response, provide a PCS 
reference clock signal/ to the PCS. 

19. The prograimnable logic device of Claim 1, wherein 
the first pair of cJock pads is located near the center of an 
edge of the programmable logic device. 

20. A method^ of operating a programmable logic device, 
the method comprising: 

applying a first clock signal to a first pair of 
clock pads iof the programmable logic device; 
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routing the first clock signal on dedo-cated routing 
resources from the first pair of clock paas to a multi- 
gigabit transceiver located on the programmable logic 
device; and 

using the first clock signal to control the multi- 
gigabit transceiver. 



21. The method of Claim 20, wherein the first clock 
signal is a differential clock signal ^at the first pair of 
clock pads. 



22. The method of Claim 21, wherein the first clock 
signal exhibits jitter of less than 40 picoseconds peak-to- 
peak. 

^23. The method of Claim 2y0, further comprising: 

operating core logic/ of the programmable logic 
device in response to aycore voltage supply; 

operating an I/O region of the programmable logic 
device in response to an I/O voltage supply, wherein the 
I/O voltage supply is/greater than the core voltage 
supply; and 

routing the first clock signal at a signaling level 
corresponding with /the I/O voltage supply. 

/ 

24. The method of Claim 20, further comprising: 
applying a sCcond clock signal to a second pair of 

clock pads of th4 programmable logic device; 

routing thL second clock signal on dedicated 
routing resources from the second clock pad to the 
multi -gigabit transceiver; and 

selecting the first clock signal or the second 
clock signal /to control the multi-gigabit transceiver. 

25. The method of Claim 24, further comprising: 
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providing a select value from progmmmable core 
logic of the programmable logic device;/ and 

selecting the first clock signal .or the second 

^26. The method of Claim 20, further comprising: 

applying a second clock signyl to a general -purpose 
clock pad of the programmable looic devices- 
routing the second clock signal from the general- 
purpose clock pad through clock/ routing resources of the 
programmable logic device to the multi-gigabit 
transceiver; and / 

selecting either the first clock signal or the 
second clock signal to control the multi-gigabit 
transceiver, 

^27. The method of Claim'^26, further comprising: 

programming a configuration memory cell of the 
programmable logic demce to store a select value; and 



selecting eithei^ the first clock signal or the 
second clock signal ;in response to the select value, 

0 

28. The method of/Claim 26, wherein the second clock 
signal is a single-ended clock signal. 

29. The method iof Claim 20, further comprising routing 
the first clock signal to a phase locked loop in a physical 
media access (PMA) sublayer of the multi-gigabit transceiver 
as a PMA reference /clock signal. 



I. 



^30. The metlibd of Claim 29, further comprising 
converting the PMA reference clock signal to a lower voltage 
signal for use irJj a physical coding sublayer (PCS) of the 
multi-gigabit transceiver. 



/ 
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31. A programmable logic device comprisinc 
means for applying a first clock signal to a first 

pair of clock pads of the programmable Logic devices- 
dedicated means for routing the fMrst clock signal 

from the first clock pad to a multi-gigabit transceiver 

located on the programmable logic device; and 

means for using the first clock signal to control 

the multi-gigabit transceiver. 

32. The programmable logic devisee of Claim 31, wherein 
the first clock signal is a differential clock signal at the 
first clock pad. 

I 

33. The programmable logic .device of Claim 32, wherein 
the first clock signal exhibits /fitter of less than 40 
picoseconds peak-to-peak, 

34. The programmable logic device of Claim 31, further 
comprising: / 

means for operating core logic of the programmable 
logic device in response to a core voltage supply; 

means for opera.ting an I/O region of the 
programmable logic device in response to an I/O voltage 
supply, wherein the I/O voltage supply is greater than 
the core voltage supply; and 

means for r9uting the first clock signal at a 
signaling level ^Corresponding with the I/O voltage 
supply . 

35. The programmable logic device of Claim 31, further 
comprising : / 

means fbr applying a second clock signal to a 
second paii/ of clock pads of the programmable logic 
device; 
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/ 

dedicated means for routing the second iclock signal 
from the second clock pad to the multi-gigabit 
transceiver; and / 

means for selecting the first clock/signal or the 
second clock signal to control the mult;a-gigabit 
transceiver. 

36. The programmable logic device of Claim 35, further 
comprising: / 

means for providing a select/ value from 
programmable core logic of the programmable logic 
device; and ^ 

means for selecting the first clock signal or the 
second clock signal in response to the select value. 



/. 



f 

O 37. The programmable logifc device of Claim 31, further 

1^1 comprising: 

rfj means for applying /a second clock signal to a 

L general -purpose clock pad of the programmable logic 

UJ device; / 

means for routing the second clock signal from the 
ri general -purpose clock pad through clock routing 

ni resources of the programmable logic device to the multi- 

gigabit transceiver; and 

means for selecting either the first clock signal 
or the second clock signal to control the multi-gigabit 
transceiver . 




38; The programmable logic device of Claim 37, further 
comprising: j 

means for programming a configuration memory cell 
of the programmable logic device to store a select 
value; and 

means/ for selecting either the first clock signal 
or the seqond clock signal in response to the select 
value . 
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39. The programmable logic device /of Claim 37, wherein 
the second clock signal is a single-ended clock signal. 

40. The programmable logic de/ice of Claim 31, further 

/ 

comprising means for routing the farst clock signal to a 
phase locked loop in a physical media access (PMA) sublayer 
of the multi-gigabit transceivg^ as a PMA reference clock 
signal . 




41. The method of Claim 40, further comprising means 
for converting /the PMA reference clock signal to a lower 
voltage signal/ for use in a physical coding sublayer of the 
O multi-gigabit /transceiver . 
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